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�
•  Key task: prioritize large missions to follow JWST and WFIRST.  �
�
•  NASA whitepaper “Planning for the 2020 Decadal Survey” outlined 

the plan for providing information to the committee on a small set of 
large mission concepts for detailed study in 2016/2017.�

•   Four candidate large missions, identified in the 2013 NASA �
   Astrophysics Roadmap were listed in the whitepaper: �

•  FIR Surveyor�
•  Habitable-Exoplanet Imager�
•  UV/Optical/IR Surveyor�
•  X-ray Surveyor�
�

•   Detailed studies would be provided by Science and Technology 
Definition Teams (STDTs): �

•  define science objectives, strawman payload, identify 
technology needs, DRM proof, and conduct a cost estimate.�

�
�

 �

Preparing for the 2020 Decadal Survey 
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•  This was one of a series of FIR workshops held in the 
US and Europe since 1998.  The FIR community is 
alive and active. 

 
•  The most recent workshops have websites: 

•  2014 (http://asd.gsfc.nasa.gov/conferences/FIR) 
•  2015 (FIR Surveyor) 
•  2015 (http://www.ucl.ac.uk/fisica-london-workshop) 



�
•  Develop and articulate the best science case for a FIR Surveyor.  
Highlight the key, unique science questions which can be addressed 
with a large, FIR mission.�

•  Reach consensus and provide a strong endorsement and baseline 
concept for a FIR Surveyor that would fit within the broad outline 
endorsed by the NASA Roadmap committee.�

      Architectures considered at workshop for the FIR Surveyor:  �
�

• Large filled aperture, cold FIR telescope �
• FIR Interferometer �

>> Report/workshop summary delivered to the PAGs in July 2015. �
�
>> the report, along with all the talks, are available on the workshop 
website. �

Goals of the June 2015 workshop 
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�
•  150 members of the community attended from over 40 institutions.  �

>> Great interest in the US community for the next generation 
FIR telescope.�

•  Discussion focused on how the FIR provides direct access to: �
�

Ø  powerful spectroscopic probes of all phases of the ISM from 
atoms to complex, organic molecules�

Ø   the composition and life-cycle of dust in all environments�
Ø   the inner regions of star-forming systems, starburst galaxies, 

and buried AGN over a significant fraction of cosmic time�

•  The two over-arching questions that can be uniquely addressed 
with a FIR Surveyor, as discussed in the report, are: �
�

•  What controls the evolution of galaxies, the formation of 
stars and the growth of black holes through cosmic time?�
�

•  How did the composition of the Universe evolve from 
primordial gas to habitable planets?�

Workshop summary & COPAG report 







�
What controls the evolution of galaxies, the formation of stars 
and the growth of black holes through cosmic time?�

�
•  What physical mechanisms drive the cosmic SFRD?  How do 
these drivers vary with morphology, mass and environment?�

•  How do baryons cycle from primordial gas to stars and back 
within dark matter halos?�
�

•  What role does feedback play in the assembly of the Hubble 
sequence?�

•  How do IR-bright galaxies trace large-scale structure?�

•  What controls the evolution of clouds to stars inside galaxies?  
What is the role of magnetic fields?�

Key questions 



�
How did the composition of the Universe evolve from primordial gas 
to habitable planets?�

�
•  What is the cosmic history of the rise of metals and dust?�

•  What controls the life-cycle of interstellar dust?�
�

•  What is the trail of water from molecular clouds to planets?�

•  How are volatiles delivered from proto-planetary disks to 
habitable planets?  How do the gas reservoirs evolve in PPDs?�

•  How was the Solar System arranged into its present form?�

Key questions 



�
•  An interferometer has advantages in terms of spatial resolution 
(dissecting galaxy nuciei and SF regions, disks, etc.) �
�

•  A strong preference for the large, filled aperture FIR telescope 
architecture as the best way to address the key science questions in 
the late 2020’s, early 2030’s.  �
�
�

•  telescope temp. < 4K, actively cooled�
•  telescope diam. ≈5-6m, potentially off-axis�
•  telescope FoV ≈1 sq. deg. at 500 microns�
•  wavelength coverage of 25-400 microns (or longer)�
•  total detectors ≈1E5�
•  instruments: wide field, broad-band imaging spectrometers 
(R~500), high-res. spectrometer (R~3E5), continuum cameras 
potentially with pol. capability.�

Lines: 3-5E-21 W m-2 (5σ, 1hr) �
Continuum: 1 sq. deg. in 1hr to 40μJy (3E10 L¤ at z≈5 @70μ)�
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�
•  The science of the FIR Surveyor is broad and exciting. �
•  It will have profound consequences for our understanding of the 
Universe on all scales – first stars and galaxies to habitable planets�

•  To move forward for the decadal survey, and maximize the science of 
the FIR Surveyor, we need work out the proper combination/balance of: �
�

•  wavelength coverage, spectral resolution, collecting area�
•  polarization capabilities �
•  field of view and mapping speed�
•  spatial resolution �
•  Large surveys and GO science�

 �
And of course, determine the Cost as a function of all of the key design 
parameters.�

Ways forward for the study 


